Activation of mitogen-activated protein kinases in hamster brains infected with 263K scrapie agent.
We investigated the expression, activation and distribution of c-Jun N-terminal kinases (JNKs), p38 mitogen-activated protein kinases (p38 MAPKs) and extracellular signal-regulated kinases (ERKs), using western blotting and immunohistochemistry, in the brains of hamsters infected with 263K scrapie agent, to clarify the role of these kinases in the pathogenesis of prion disease. The immunoblot analysis demonstrated that activation of JNK, p38 MAPK and ERK in whole brain homogenates was increased in infected animals. Phosphorylation of cAMP/calcium responsive element binding protein (CREB), a downstream transcription factor of active ERK, was significantly increased in scrapie-infected hamsters. The immunohistochemical study showed that active ERK was enhanced in infected hamsters compared with controls. Active ERK immunoreactivity was observed within neurons in the dentate gyrus and in glial fibrillary acidic protein (GFAP)-positive reactive astrocytes of infected animals. The expression level of c-Jun mRNA as well as protein, a substrate of active JNK, was increased in infected animals. A significant increase in JNK activity upon glutathione S-transferase (GST)-c-Jun was observed in infected compared with control animals. Phospho-c-Jun immunoreactivity was observed only in neurons of the thalamus in infected groups. These findings indicated that the JNK pathway was activated in the scrapie-infected group. The chronological activation of MAPKs using immunoblot analysis indicates that the kinases are sequentially activated during the pathophysiology of prion disease. Taken together, these results lend credence to the notion that MAPK pathways are dysregulated in prion disease, and also indicate an active role for this pathway in disease pathogenesis.